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CH.-OH OH OH CH.
QL (A) @ B) © D) @

CH=0 H, C .
| 25\ COOH
CHO O CH;

DOH

o3
0-CH-CH,

Q2.(1) 500ml of 0.2M CH,COOH
500 ml of 0.2M HCI
V =500+ 500 = 1000ml, ~ M(CH,COOH) = 0.1 M; M(HCI) = 0.1M

CH,COOH < CH,COO + H'

01 (1-a) 01 a 0.1 o
HCl —— H' +CI
0.1 0 0
0 0.1 0.1
CH,COOH < CH,CO0 + H'
ol (l-a') 01 a' (0.1 & + 0.1}

_[CH,COO [H'] (0o +0.1) 01 o

k, = [CH.,COOH] 0.1(1- o)
k =1.75x 10°°

| 75 < 10 — 0.1 o' (0.1 o' +0.1)

IS x 107 = T o)

o' = 1.75 x 107 (approx)

file://[E|/main_2002_solutions/chem.htm (1 of 9) [5/5/2002 4:55:15 PM]



JEE 2002 SOLUTIONS - CHEMISTRY

(1)  mol of NaOH=6/40 = 0.15
molarity of NaOH = 0.15M
HCl + NaOH —— NaCl + H.O
0.1 015 0 0
0 0.05 0.1 0.1

CH,COOH + NaOH — CH,COONa + H,O
0.1 0.05 0 0.1
0.05 0 0.05 0.15

pH = pKa+ log salt/Acid
pH = —log(1.75 x 107%) + log(0.05 / 0.05)
pH =4.76

Q3 [NiClLJ
Ni — 28 — 3d", 4’
Ni?* — 3d*

CI" 1s high spin ligand and CN" is low spin

3d 43 4p
INIC1,J> 1L |1
3d 4s 4p
NI(CN), ] W
-
dsp’

[NiClJ*"  is tetrahedral
[Ni(CN),]* is square planer

1= n(n+2) BM where n is no. of unpaired electron

w [NiCL)* = \/2(4) = /8 = 242 BM
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i [Ni(CN),J* = J/0(0 +2) =0BM

I-vupnu r 3 2

4.(a = =1.33
Q ( ) I-Gg Mvupuur
32
waw = U33)” 18.09 gm/mol

Mass [13.09 x 10~

l_n'_!- _ .
036 ] 50.25 litre

V= Density B
PV =Z7ZnRT

p— MK RT
vV - M

PxM = ZpRT

18.09 x 1

2= 036 x 00821 x 500 _ 122

Z > 1 so repulsive force will dominate.

3
(b)  KE = kT

3
= 5 x 1.38 x 10~ x 1000

=207 x 10" Joules.
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Q5. (i) ALC, + 6H,0 — 4Al(OH), + 3CH,
(i) CaCN, + SH.O — CaCO, + 2NH,0H
(iii) BF, + 3H,0 — B(OH), + 3HF

- (iv) NCI, + 4H,0 — NH,0H + 3HOCI

3
(v) 3XeF, + 6H,0 — 2Xe + XeO, + 12 HF + O

2

Q6. CH,-CH,-C=CH  _wvp CH, - CH, - C= CNa'
| | CH, - CH, - Br
CH,~CH, CH, - CH, ¢ % CH, - CH,-C=C - CH, - CH,
C=0C / BaS0 4 (XJ
H- (Y) MH
(cis) Alkaline KMnO,

CH, - CH, - CH - CH - CH, - CH,
]
OH OH

(Z2)

Compound Z consist of plane of symmetry. So it is optically inactive.(Meso)
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Q7. NaEB 40? . IOHEO + 2HCI —— 2Na(Cl + 41{3]303 + SHEO
Borax

H.BO, — B,O, +HO

Hed Heat

o-Boric Boric
acid anhydride

BO,+Mg —> B + MgO
Boron

N L
VAN

B,H_+HCl—> BHCI+H,
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B-emission JZne + eo (38%)

path-I A,
H{_:u _ﬁ*—-ﬂmiﬂﬂiﬂn Nis + e [I 9%)
Q8 » path-IT A,  © )
k-electron 4 y
capture A, AN (+3%)

?l"n-.:! - 11 + }“2 + :)l'_'*-

0es31

A (IMT. B

Fractional yield for path (I) = =

06931 (1),

([Hz}l'l'l

(L) e 12.8

Half life for Path I = = —— =33.684 hr

fractional yield 0.3

12.8
Half life for path 11 = m =67.368 hr

12.8
Half life fi hIll=—— =29
alf life for path II 0.43 29.767 hr

n+]e“+ﬁ—}'ﬂ:
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Q9.  (X)NH/CI (A) CrO.CL (B) Na,CrO, (C) PbCrO,

(D) HgOTHgNH,

NH,CI + K,Cr,0, + 3H,S0, —> K SO, + (NH,),SO, + 2Cr0,C1,T + 3H,0

CrO,Cl, + 4NaOH —> 2NaCl + Na,CrO, + 2H,0

Na,CrO, + (CH,CO0),Pb ——> PbCrO,{ + CH,COONa

yellow

NH,

NH,CI + 2K Hgl, + KOH —> "+ 7KI+KCl + H,0

X) No

H<l

Brown ppt.
Q10. CH,-CH,-CH, CH,-CH,-CH;
| | Cl
Cl ) @
l NaHg + HCI
NO,
(CIIZ}_’.'CH] {CH3}3-C] l.’i
, HNO3/H804
Cl (C)
Cl ) 4 (B)
1 CH,=CH-CH, O Na*
NO, ‘ NH,
/ J (LHE}E_LH.‘ Ha /PdiC ,./ {CHE}}-CH;
- e ~ ]

—~
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“.H' -

RSy
e ) RO
L Cl
Fou
©) > (E)

CHy™

Ql1. CH,-CH,-CH,~CH = CH - CH = CH - (CH,), - CH, - OH
(Bombykol)
In Bombykol total no. of Double bond is 2
C H O

16 30

B=(16+1)-30/2

B = 2 (Degree of unsaturation)

(A) CH, - (CH,),, - CH, - OH

Total no. of Geometrical Isomer in Bombykol is 4

CH, - (CHE)E\ __— CH=CH~(CH,)~CH,-OH
C =¢C
H — \I—I

CH,~(CH,), H
N c=c—
H — ™ CH=CH-(CH), - CH-OH

trans

CHE—CH—CHE—CH = CH \ - (CH,), - CH-OH
C=C
CiS
CH;CHZ—CH;CH = CH \ H
Se-el
H (CH,),-CH -OH
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trans

Ql12.

. latmb- (T})A (a)process B(2T))
pressure II (hiprocess

: 0S5atmf~ = = = = = =T}

(I} | L

volume

where T, & T, are temperature when gas is at stage A & B.

(1)  Total work (w) is the area under the curve

20

=1 atm (40 - 20)L -2.303 x 2 x 0.0821 x 27 lagﬁ
=51.076 lit atm
=5.1723 x 10 Joule

AQ =AU + Aw (First law of thermodynamics)

AU=0 (cyclic process)

AQ =w=5.1723 x 10° Joule

(i) AU=0
n

2

 +f R&T+WH FT0+0

wl

n
&Hm: - 'FX E R.gﬂTl + w.r\

=20x 1L atm
=2.025x 10° Joule
AS =0 for cyclic process
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